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Seismic Deformation Behavior of a Two-story Frame
at the Bottom of a Multistory Masonry Building
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Abstract: To strengthen the bottom two stories of a multistory masonry frame structure, it is
necessary to study its seismic deformation performance. Taking a masonry building with a bottom
two-story frame and an upper four-story frame as the object, a finite element calculation model
was constructed with finite element software STRAND?7. Considering the horizontal and vertical
loads, the seismic deformation performance of the two-story frame at the bottom of the multisto-
ry masonry building was analyzed. Simulation results showed that the vibration mode of the
building structure was significantly affected by the lateral floor stiffness. The changes of the first
mode frequency in the X direction and second mode frequency in the Y direction were the fastest,
and the bending frequency in the floor plane changed the slowest. The whole structure showed a

linear shear deformation in the X direction and a flexure-shear deformation in the Y direction,
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due to the filled wall in the Y direction assuming the function of seismic wall. Deformation of the

bottom two-story frame was small; under the influence of a 7-degree earthquake, deformation of

the second story of the bottom two-story structure was more serious than that of the first story,

and the two-story frame structure at the bottom of the multistory masonry house was in an elastic

working state.

Keywords: multistory masonry building; bottom; two-story frame; seismic deformation perform-

ance; finite element; computational model; load
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Schematic diagram and model of the masonry building with a bottom two-story frame and an upper four-story frame
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Table 2 Acceleration time-history curve of seismic wave
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Fig.2 Seismic wave acceleration time history curve
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Table 3 Dynamic characteristics of the overall structure
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Fig.3 Variation of story drift ratio with the stiffness ratio
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Table 4 Inter-story displacement and story drift ratio of the overall structure
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